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(2) 



MI74-33 5087 




m*x\) mx\z* mm. *msEHiz\mmm* * 

tiki] 

R 1 R 1 



(I) 



(a;*, r». r 1 , R'RtfRM***^, 7;i^^ 
) 

[0 00 1] 

5t>OT»0, #L<tt, ^«flS^»*>e>J«*iE?U*A 
[0 00 21 

I-VIJ^^4MMJMrC**ZnS, c 
aS, SrS^K, S6#4^T**Mn ^#±£7C* 
(Eu, Ce, Tb, Sm«) F-yLfcfc^tf-lfc 

te, (D XiftMW&B (5 0-lOOOHz) , o 

mmmm&m» (-200V) % o 7jp*5-Hk**H 
[ooo3] cni^Lx, are, ±B!3im&<»&&o> 

(J. Chem. Soc. , Chem. Commu 
n. , 55 71, 1 9 8 540 , W/»J> (Mo I. 
Crys. L1q. Crys t. , 13 5 #, 355 
H, 1 9 8 6f) , ^'JI/> (Jpn. J. Appl. 
Phys. , 2 5#, L773H, 1 986¥) , £^ 

MBB5 7-5 1 7 8 1 fc£#f8*3nT:feO, 



20 



(^R6B5 7-5 1 7 8 fc»W5 9-194 

3 9 3^« t tffl|l86 3-29 569 5^£IS, Ap 
pi. Phys. Lett. , 5 1#, 9 131, 19 

[ooo4] as*, *=p<tm*8im*to±2it*££.h 

tfffltt3feft**H-^r*-i: (J. Appl. Phy 
s. , 6 5f. 36 10JC, 1 9 89*0 hfft>t\X^ 

[0 0 0 5] 7>h7t>mh)»»tlT, 
»^»^*«Hfc'&'»T**TfB«|jft^^UU> (N 
1) +1*y*-b> (N2) £K—:/LT#3fc£-£*;i£: 
fettW$nt$W**t (jpn. J. Appl. Ph 
ys. . 10#, 5 2 71, 1 9 7 1#;Mol, Cr 
yst. Li a. Crys t. , 7 2#, 1 1 3H. 1 

98i^; n^mm^m^mm^ ome s 9 - 4 

8, 1 9 8 939 , HM£#ift<. &ytm8t±\sT\Z 
[0006] 

Mt2] 



(Nl) 



3? 




[0 00 7] 



[OlOlOTO] 



(N2) 



[0 0 0 8] 

[0 0 0 9] *»^«±E«*^«JC**T^$n^ 
[0 0 10] 

[*«£«fc-r*fc«2>0>¥«] *369us>wau«MBfc* 

*H>T, W«IE*L&AKi£SRtf/;m#**^&A* 
TK-«5S (I) T£fc>an*:t-:7*-k>Bi* 

[0 0 11] 
50 [ft 4] 
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R 1 R* 



(3) 
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4 




• (I) 



[0 0 17] 9fl2a<D)l^t <^0i:"r<&aWttlC 



[0012] R». R*. R«fttfR«tt*S« 3**3^6 0X£t±. »*t<tt8 0%tt±aiift-rSCl 

77J^;n, t^-jp«, ru* £#a£L<. £<o«^ so~io. 

m&*ttl,T\,>Th&\,^mi*&{tX*mXX.\* 0 0 0 A, ff*L<l*l 0 0-5. 0 0 0 AS/ST * 
3r«»**3«* ADy>«f, r^n^v' i0 fe*5. WM2 a#*»9!Tfi^*&tt, **JB2 

7)Vzi*?/i))Vi£-)Vm* -hn*, iii^U a 1 t«-Tt>A<* JEfcfct**» 

>«^\ 7^3*^** rAo^ajwfcMk tjw *>iijtgT*s. — *M2b<Dgu*t*. at©* 

»S-tt*Ct^T$*W*«lf^*^COV>T, [0 0 18] HiaHlClWUTVi^M £ 2 

**im£Atf£Jift*X/Xtt*F**^ bO±lc35fc*«l tra«<0»««:»^SC:i:t)T# 

ttA^JB^^<0<k^ft^^^Ct*tffii-rfe* <IU *tfl 2 a i: 2 b < t 

aWMMBttJrpfc^T, Hm£#J»LTS¥fflKairr <h*S. W12at2b©^<tt>-^t 100 

» 1 Htt*»^C0W«*^^*T«>«iifi«**^ 20 -5. 0 0 0A<B*ffT**d£*<#*U<, 

Sjfc^TtfffiBTfcO, ltt*«. 2 a. 2btt#t m>c<»:a^*n*. 

a. 3ttw*m*ittA*2!ii, 4 a*£» [0019] i*B2 a<D±Mtt^6ns^r«in?L^A 

tX***, cn6®5^ #^X««\ #UXXfJk # JB2 a lEft&A&SWrfK. &A*nfcJE 

[0 0 1 4] *«l±ICli#«JB2 a#«ttSn*. £ 30 3<, IE JLf* « »;!5fej£ttK:«n, 

«xxo»<b«i^^o^«»n:4fe-^3»><i:«. [0 0 2 0] H<&«J;5fcIE?lfcA*2lft:^4&tt. 09* 

#U (3-^^*7i» *<0 ttMB85 9-l 94 3 9 3 5 - 6 Mfttf 

Wtttfffi^iilrcfcOW^Sn*. ^pq»MF»4 1 7 5 9 6 0#O» 13-1 4ffi£*ft3 

[0015] 5&ita<oMTW:, iiB2a»n« (7/ n*fc©fc£anj*tf en*, cnsftwowt^ji 

— H) £LTIE?l£A<&«ti)£*fc'rfc<0T**. — #W£LT«U N. N* - 5>7x:z;W-N f N' - (3 

**B2bliB« (*y-H) ttTWtttfSA -**Jk7x=:J» — 1 . 1 ' -tT7x-;i,-4. 4' 

•ft2i»4^«^=£&Ar^aw&*fc-r, »M2b(o -i>rs> : 1, r -trx (4-^-p-hu^7s 

*lJ*#H£LTtt* tt£*M2a0ttj^f*eJll<r>* 40 /^x-;W S/irn'v*-*^: 4. 4' -fcTX (^7x 

££tf«J«BTfc*a<* S&*&<*raA£fr5K:«U ft -^7^/) *7FD7x-;Wft£0^#fc7S>*ffc 

^*>">A, -f>yOA. 7;U5-^A, «S?CD*M§ i¥2-3 115 9 1 *fifH£*2tl« t H^/>ffc£ 

[0 0 16] «f!2a, 2 bttfMtHU fltf, X/Xy ^*/>^«tt, #aiTfflV^tX*^ ^SJCJ^UT, 

«^^0D^««fit^Vitt3^<b«!, *-#>^^ [0 0 2 1] W*iF.?LttAttaiB3<D±tC«!lt5n*W 
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5 



6 



#*£Sn*. «oT, ^*^ttX«^ft:^tUT [0 0 2 4] (I) lC*lvt\ R*. R 1 , R 

■snfc*^*«*A< t*sT**<fr&*Ta &*r i-6 07j^;H : * h*>-x^;i,£, x 

#rca*c£agE£$n*. i-y^^^^^m. p-^nn7xzm 

Co o 2 2] £<D£5ft*#£*fc-r*m£UTtt, ^ vX^»^<0TU-^^xT;P^3lfc : 

h^:7xx;i,:/*$?x>ft£<o#«JefcS'4& (#HBB5 £, 7i^f;«, p-^DD^m p-xhn 
7-5 178 1% v » , 8-kHomyU>07 i0 ^>^£S<37U-;P7;I^;U£ ; is9w\*^)V* 
)\,=i-V2±mftUE<r>&mim (*BIBB5 9- l 9 4 3 S'^n'vt^jirXTVUfc ->*o^>^x^ 

9 3^*) , ~>*n^>*>?x>«HW* (4*H¥2 - )Vm^0^^u7)V^)V7)V^)Vm ; 
2 8 9 6 7 5****) , y >R## (»»¥2 - 2 3 -^n*7 0 )V**is3:7)\,m*<D7)V>r=L)\, 

8 9 6 7 6#^» . ***^r*/-inww^ mm* **is7fr*n,m \ «>ryi^i, ^y^fjn* 

2-2 1 6 79 1 , tfXX^U^>-tf>«|2» <0->7/ ; t Kn*vx?\fl/£, t Kn*x 

# (#K!¥l-2 4 50 8 7#&*, (3J2-22248 ^WlfOt Hn*->7A4JH ; f F9t 
4^&fR) , ^'J U>&m& (4&SPF2-1 89 890 *r Y yt HD7 UA'if/HtfOf h7t HD7 

R3-7 9 1^» , ^7'J>^» (#« U;P7^JPX«^fll»X«#«cor^;^ 7'J 
¥2-1 9 1 6 94^«, HZ - 7 9 2^«) , # ; 2 DOT U ;UX*<&*«Xtt#«£7;i^X 

±Silf# WW¥1- 2 5 6 5 8 4^*) , VTsW 20 )V& : 7xX;U£, p - *7)Vy xX^X, 

)i\±7i?>mm<* mm*2-2 5 279 3*^*) ft s, m-* h^^^x^ni^^sifexn^iiiftcoTU 

[0 0 2 3] *«^W^r««^^^Jc^^Ttt. C 7fr3*zs& ; * b*isi3)W=L)l>m* Xh*->*,M? 

<o*3uttn*QUz*mttiZA*mmR.xf/'x}*ii -)v&*<o&**\~G<o7)vn*i/*)),i£-)\,m ; x 

*«^ttxift2i»(ctjrc~i8ic (i) -c&znz+y* hum : laaxfc^LT^Tfc&^rsyxatistf 

3 t*mn?&AW&m 4 o#ffifi»co<R«ic f- a? [ 0 0 2 5 ] r* &ocr* t ur : 

S3Rt;^ai«^aAI»2IS4<Z>a5^e > ^-^rTfeW^; 6®7*3*S/i ; ^ h*~>2UU#x;P£, ih^>* 

T»t>rt)fi<, 35ic«^«<o— Moi*r*ott> ;p^x;i,ai^<o«*«fci -6cor;i.zi^'>*^3f?-^ 

»2aic^-r»<, *mn?tZAmmm at: **\n,at, x^at*<o&*8t 1-607^ 

4 0 waiEft&Attayi 3 «<&#mjfi»<oji 4 a t* o at ; ^ > ^jvm. y x ^ P - ^ n □ ^ >^>v 

T*>&\,>. »C *3ia^rifl<, W«liE?iaAKii3S at. p-r hn^>^H^7U-^7^>H ; i ^ 

*3C0^rM^aAli2UB4«(^|fffii!i»oii3 aTt ^d-n^^JW^^*, DA^JUfJU. 5s 9 

ott)A<, »4HlC^-r«I<, ^T«* : J 1 ttXlft2l«4 U^>^)V3LT)\,m*S<Dis9U7)V*)],7)V*)Vmi7 

(4 a) t^r*iE?iaA»ai»3o^r«*^ttAift2iJB u^**^x^;«, s-^dwjwwjh 

4«(D^ffiifi»<OJH3 atOPI^tftoTt,^ (»2 4» *07J^=W**>7;WH : n/<>^;HMf 

0, IB3H, *4HlC^ViT, 3a, 4al*F-:/<*n <D->^ nr;P+;VS)&t*frf €»n*^ *F£L<tt, 

3b, 4b«K-^nWec^«*Tr*o, m=F, ^*»i-6<or;i<3^va^ ^*»i-6<?5r 

fflF^l. 2 a, 2 b, 3, 4 ti» 1 mzttlZhm Ch )l*)imfr*>Ml*tlZ. 

<D*2T. ) . ±ai-y*-t>ifmm^xbtm\ztt [0026] *xm{z&zi~y 9-t>mmfr<D&&m 

LTH-y$n*Ittl 0-»~l 0^X3W*LVi. tt, Copmt. Rend. , 2 0 7#, 58 

ft*, *Xh«»ttt, W«*^ttXlft2yi4 51 (1 938^) ;(BI2 4 0#, 111311(19 5 

*fc-r**&, ttjfi^wam^ttxift^ft:^ 5^) ;Pi239#, 110111(195449 ;bu 

mtfimtrfZtU ^mjEH&Xnjatm 3 #*XHmtl l l. Soc. Chlm. F r anc e. 4 1 81 (1 

T<Z>tftffl£*fc-r*^, W»©5fS«r5>{fc^^fc: 9 4 8¥) ; HI 5 51 (1 9 5 2^) ; Comp t. 
P7Vr>ftd4WWf&n«« 5» Rend.. 23 1#, 51 (1 9 5 0f) ;^246 
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661K (1 9 5 8¥) ;H2 3 7#. 6211 
(1 9 5 3¥) ;W2 3 2#, 2 2 3 3H (1951 
; J. Chem. Soc. , 31511 (1954 
; Ann. Chim. , 3 6 51 (1 9 59 

; Tetrahedron Lett., 2 9#, 
1 3 59H (1 9 8 850 ^»C^$tlT^^. 




* [0 0 2 7] (I) T*Sn4t7^t>« 

**<d#u*«£- ftTOiii (1) - (14) ICtST 

[0028] 
Hfc5j 




H£0 



OCH, 




,0CH. 




H*00 




[0029] 



Hfc6] 
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[0 0 3 0] *»93£*$VVT\ #**IE?U£Alfo3iJl3ft 

mmmz£ o mmnm 2 a ± tzmm-r * z. <t t <t 0 # 

*««T£A*i8<fc^,!:. ME-SK (I) T^Stl 

0*«iEaaAtti£*3J;K:ft;frU fcJ*UT*r«iE?l 
aA(6SI»3X««il*TttAlftiiJ»4$^^T<S>. /t 

[0 0 3 1 ] #«iE^LttA<ft^ 




#^oti^nfcSfi 1 Kw«m?ia;A*&* 3xi« 

IC^©±iCW**TttA<ft2l)l4±JC)i&^T*. * 

[00323 z<d£5\z Lxm^tn>^miEK&xm 

2l»3C0Rfftt, 1 0 0-300 0A, #3;U< 

»*3 0 0-1 0 0 0 AT*D> W**^aiA*2t 

M4v>mm\t* sa#. 100-2000A, ff$t<ii 

3 0 0-1 0 0 OAT**. Z<D£-5teW^R&~mz 

[00333 ±i2tt. we-*** (i) 

[00343 sfc* *mnn&x*T<o&XMm&x.\z 
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(7) 
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11 

{t8lZi*T{t&tote£<Z>*V\'>Th5t>)\,tf>M 
Cfz*# (Jpn. J. Appl. Phys. 2 7#, L 
2 6 91, 1988f) , ft9 KacTftMbtt Z <D** 
*5>7*/-MHM* (Appl. Phys. Lett. 
5 5#. 1 4 89H- 1 9 89^) fc£#*lf 5*1*. 

[0 0 3 5] 

Hfc7] 



J* 



(CH.) 




(CH.) . 



(CH.) , 



[0 0 3 6] 
WfcS] 




[0 0 3 7] 

[its: 



[0 0 3 8] £<0<fc5fc#««^&Alfti£»5(O«J* 
aS, 1 0 0-2 0 00A, ff$L<«300-l 
0 0 0AT*5. 

[0 0 3 9] *56^IC^T«»lHt^<0«l 
4. ^*IE}l&A*£JB3. MIB2 acoJGJKSMT* 

IC, S&2B, S&3H, 3S4HRtfS&5HK:^V>Tfc, £ 
[0 0 4 0] 

[tf^J *«*#«3fc*^ftti*<o#«raftftAlfti£» 



E-*5t (I) T^$n*^7^-fe>*3|^«rffl^*C 

[0 0 4 1] W««#*#*^<D«*&** 

fa±2ltZ££h\Z&yt&&*<t2lt*m&)r. 8-k 

(*S*M*4. 7 6 9, 2 9 2^). H(D^fe<75^t 

^*%^3^i«> ens. 
[0 0 4 2] *am<Dmmnfmytx : *iz*vT\** » 

-r**>t6*^x^'> h >t«^urafi$ns etc 

iiafE*r*IE?l&AI&i£S 3 t*r««^&AIA 

(i) T&2ti*i-7*-t>vimmt. *r«iE?L&Att 

[0 0 4 3] 

o. &T<nn&m<D&mzmfe2n*b<D-c\tix». 

30 tJLfc. ^5A»«±tC-f>^A- AXltfctt (IT 

o) 2 o o Amz\zmniis?zb<D&*$t 

*3*»a«rtfc*«UT. £*rt<3*3?«**2 x 1 0 
•Tor rJ[UTC^S*T«&a;«^>^l«V>T»»U 

ft^tt (HI) &tf (H2) %JMtT (HI) : 
(H2) =1 : 0. 3Til^U"bW^ t75^4 

oificAn. e^tfejwejrv^JMb— ran* 
iTJt£«s*T*K£i*fc. *^>&<Dmm\ti so- 

40 17 0t:<^ieHT, l««a$«tt7X 1 O-'To r 
rTiot W«IE?lttAlfti£S£c:<&«fc5l;:LT5 3 

o AnBmxmxvjt. i«wtt8»T»^fc. 

[0044] 

Wbi o] 
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13 



(of \& 



14 
(HI) 



r-\ 

(of \Q) 



(H2> 



[oo4 5] a^z, *m+=HZxnmm<Dtm£VT* 

U >«*A i (C. H,NO)it K-:/1-*ft#fi*£ 

[0046] 
Hfcl 1] 




8 - t Ho+V+y »J >»^l:^l/T2 4 0- 2 
8 013, *7*1l>mm&<X)\ZtilsTttl 6 5-1 7 5 
tTlMPLfc. 3lf^<($*tt9Xl O-'Tor r 
T* »fRIH|«2^T*ofc. ISMtUT. RH770 

* K-:/2nfc^*T&Att£»£1§fc. 
[0 0 4 83 *fclC*V-K£LT, 7n^«>Ati 

& 2yt^mmm\zx^xm» 1 5 0 oac< 



»8xiO"»TorrT, **ISmtt8#£U *<Ottf 

JtttlO : l-2 0D«BT*ofc. C<D«fc5ICLT*r« 
«JMfcfe*^A (^J6«l) SfMUfc. 

[00493 Mictt, i-7*±>mm<*®it**m+ 
J fttA<»2IOic2. 2^;w%x»7. 5^e;p*K— :/£ 

tlfttIW»)t*fB, C (^»«2. 3) 

fc # £<D*«*J|Lfc#*^A-C<DlTO«« (7/ — 

***ifc^r. cn^ffrFA-ccDStffc*^ 

* hJK0lf-^ftfittr^T5 7 0 nmT, *6<B-« 

[0050] jtttm 

^«tt^aAlt&»»c^7^-lr>«^(DO H-^ftff 

-r. z.<o*TD<D5&txitr hjuoe-^awtts 3 0 

[00 5 1] 
»13 









Vth 
[V] 


***** 

[cd/nfl 


Dm/W] 




1 


A 


22 


6 


9118 


0.838 




2 


B 


a.7 


8 


6637 


0.702 




3 


C 


7.5 


a 


3050 


0314 


lt«*ll 


D 


0 


9 


2996 


0.291 



[0 0 5 2] ltmi2 t 3 



[0 0 5 3] 
«2] 
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(9) 



*H¥4-3 3 5 08 7 



IS 



16 



ittM 


*=? 






»Btt 

[nm] 


2 


B 




09 


575 


3 


F 




&9 


600 



[0054] **«4 

£«&6 i oAowrciwufc. &ic, nam tra 
atcLT, we^-7^'fe>«*(WD*4. 5*;v*^r 

**T«*«J:A*i£»£4 1 0A©MTiflfe. X 

CI/T4 2 OAlMfLAu HJfi«lt3*ICU 
T»ttSl**LT*^GS»fc. 

[0 0 5 5] £<B*^G 3 IC**-. 

S^G^SfcfcA'** h;KD£-^fcfitt5 7 0 nrnT, 

[0056] zmms 

»«±IC, WCt H^>fi£tt*5fc*#«IE?L&A 
*£Jg*3 0 0A<0«WT**Lfc. ttffiCO^^ 

ofc. c©«lcUTWE^^ir>*W(D&8. 0*= 



«(|:cr)^ett^»«^ttAli2l«*7 2 0 A<D*J* 

10 UT*?-HSfcfc. 

[0 0 5 7] C<&*^H<D«^tt*&3 CO 
Jfc^HCDSUfcX'S* MW> 5 7 0 nmT, 

(0 0 5 8] ^6«6 

3 0 0 A<&g&m**Ufc. *««3t 

EfllfcLT. WE^7^ir>«*(«D«:8. 0^%^ 

20 mrztrmiEiuzxnmms: 2 0 0 A<0*jrr**U 
ft. 2*>\z. «««U3«fi:lT, itlE^^-k>« 
s#<X>£3. 9^;v«^^rr*r;va-^A08-tH 

D=^>*/ ij >||{**ei**tf««^^Ki£*£ 8 4 

[0059] croif i©^tt^3i:*t. 
*^ I CD«3tX^^ Hvotf— ^ttfttts 7 0 ntiTC. 

[0060] 
[&3J 



mm 




Vth 
CV] 


Ccd/ml 


[lm/W] 


4 


G 


9 


6663 


a 408 


5 


H 


7 


3261 


0L513 


6 


I 


8 


12700 


1.037 



[0 06 1] MM 7 

mm 3 •cftnvtz*'7*-t>mm&<x>i>*#mn¥izK 



[0062] 
40 »4] 





Vth 

[VI 


[cd/m*3 


»W6* 

[lm/W] 


| rmvt cmm3> 


8 


3050 


0.316 


118 Bit «ttM7) 


9 


4033 


0.755 



[0 0 6 3] 0 [cd/m J ] £CFlCteTLfc. 

ittt«lT^»Uft:*TD€|5*«7 t!fI««CUT, * [0 0 6 4] 
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(10) 4WM-336087 
17 18 

ttxm&m* M#**±fc**»*&*U W*>« * [02] »2 0«*56^O^««lf^*^«CD5ltJt 

<tt-e<D-«»K:^fl!)^75'-lr>«J^*K-^UT CH3 3 »3Htt*«W©w«**»t*^»J<o*lt 

#A6tU *<BX»Wffitttt«fcT;A:T**. 2 a. 2 b Itl 

CH 1 1 » 1 Btt*$ra<D*««JW&*ST®-^« 4 

[HI] CB2] [0 33 
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